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a b s t r a c t
This study investigates the cross-country impact of U.S. equity market skewness risk. We
find that a large decrease in the U.S. market skewness significantly predicts higher future
returns on international equity markets. The predictability remains significant after con-
trolling for a set of U.S. and local forecasting variables. Furthermore, we find strong pre-
dictability in- an out-of-sample setting and the predictability delivers a large economic
value. The U.S. market skewness also forecasts U.S. economic recessions and international
market conditions, consistent with the international three-moment capital asset pricing
model (three-moment CAPM) and the intertemporal capital asset pricing model (ICAPM).
 2019 Elsevier Ltd. All rights reserved.
1. Introduction
As early as Rubinstein (1973) and Kraus and Litzenberger (1976, 1983), theoretical studies in finance explore the role of
skewness risk in explaining asset returns. Harvey and Siddique (2000a,b) propose a three-moment capital asset pricing
model (three-moment CAPM) and find that the expected excess stock returns should contain some compensation for con-
ditional skewness risk. In particular, Harvey and Siddique (2000b) demonstrate that conditional skewness can explain not
only the cross-sectional variation of expected equity returns but also the time variation of the equity market risk premium.
In addition, they show that the predictive relationship between conditional market skewness and future equity market
excess returns should be negative.
In this study, we focus on the cross-country predictive power of U.S. equity market skewness risk on the international
market excess returns. Our research empirically supports the theoretical models that incorporate conditional U.S. market
skewness risk, such as the three-moment CAPM and the intertemporal capital asset pricing model (ICAPM), in an interna-
tional setting. Our study contributes to the literature in two major dimensions.
First, we provide new evidence on the time series forecasting power of equity market skewness risk. While many studies
examine the role of skewness in asset pricing models, most focus on explaining the cross-sectional variation of expected
returns (e.g. Xing et al., 2010; Bali and Murray, 2013; Chang et al., 2013; Conrad et al., 2013). As Cochrane (2008) emphasizes
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in his AFA Presidential Address, the market risk premium has a profound impact on asset pricing, corporate finance, and the
entire economy. Understanding the time variation of the market risk premium is thus as important as the results from cross-
sectional studies for asset pricing. However, there are few works on the time series predictive power of skewness, such as
that by Harvey and Siddique (2000b), who test the predictability of U.S. market excess returns by conditional skewness in a
three-moment CAPMmodel. The present study complements Harvey and Siddique (2000b) and further shows that U.S. mar-
ket skewness can predict the time variation of international market excess returns as well.
Second, we provide new evidence on the leading role of the U.S. in the world economy. In the literature, Rapach et al.
(2013) find that lagged U.S. returns significantly predict the returns in numerous non-U.S. industrialized countries.
Bollerslev et al. (2014) and Londono (2015) suggest that the U.S. variance risk premium (VRP) defined as the difference
between the squared VIX and realized variance can significantly predict non-U.S. stock market excess returns, while the local
VRP cannot. Dahlquist and Haseltoft (2013) argue that the U.S. bond risk premium plays a special role in the international
government bondmarket. We complement existing studies by exploring the role of U.S. market skewness in predicting inter-
national market excess returns.
Merton (1973) and Campbell (1993, 1996) develop the seminal ICAPM showing that expected excess return is related to
state variables that affect investors’ stochastic investment opportunity set. In equilibrium, the expected return compensates
investors for bearing the risk of unfavorable shifts in the investment opportunity. Market skewness is a measure of downside
risk or market crash, and a decline in the market skewness indicates increased downside risk in the stock market; thus, it is
likely related to a deteriorating investment opportunity set (Chang et al., 2013). In addition, the U.S. is the largest economic
entity worldwide and international investors likely focus intently on the U.S. market. The recent financial crisis in 2008
reveals that a U.S. stock market crash can transmit to other countries at surprising speed, and eventually evolve into a global
crisis. Thus, U.S. market skewness can be considered a global downside risk measure to reflect the global investment oppor-
tunity set (see, e.g. Sarno et al., 2012; Lustig et al., 2014). According to the international version of ICAPM, international mar-
ket excess returns contain a component of compensation for the unfavorable shift in the investment opportunity set
indicated by the U.S. equity market skewness. This leads to a forecasting relationship between the U.S. equity market skew-
ness and the international market excess returns, and the predictive relationship remains even after controlling for local
market skewness.
To empirically test the theoretical prediction, we first estimate the monthly U.S. market skewness from the S&P500 index
option prices. Following Xing et al. (2010) and An et al. (2014), we define monthly skewness as the difference between out-
of-the-money (OTM) put-implied volatility and the average at-the-money (ATM) call and put-implied volatilities at the end
of each month. The option-implied skewness measure has a forward-looking advantage relative to the realized measures
used by Amaya et al. (2015). It is an ideal empirical proxy for the conditional market skewness and has wide use in the lit-
erature, such as by Xing et al. (2010), Chang et al. (2013), Conrad et al. (2013), An et al. (2014). In the forecasting analysis, we
follow Chang et al. (2013) and construct the monthly innovations in the U.S. market skewness as the monthly changes over
time from January 1996 to August 2014.
We next test the predictive power of U.S. skewness innovations for 11 industrialized countries, including Australia,
Canada, France, Germany, Italy, Japan, Netherlands, Spain, Sweden, Switzerland, and the U.K., and their equal-weighted
(EW) and valued-weighted (VW) portfolios. Our results show that a large decrease in the U.S. equity market skewness sig-
nificantly predicts high excess stock returns in the next month for both the EW and VW portfolios and 8 of the 11 individual
countries. Our result is consistent with the theoretical prediction of a negative relationship between expected excess stock
returns and conditional skewness. The predictive power of U.S. skewness is also economically significant because the R2 val-
ues are sizable. For example, we find R2 values of 3.67% and 3.57% for the EW and VW portfolios, respectively. This suggests
that the U.S. skewness innovations can explain a large proportion of the variation in international excess stock returns.
The U.S. equity market skewness has strong incremental predictability for international market excess returns, even after
controlling for a set of forecasting variables. For example, the U.S. skewness remains statistically and economically signifi-
cant, when we control for numerous U.S. economic variables, U.S. stock market excess returns (Rapach et al., 2013), U.S. VRP
(Bollerslev et al., 2014), as well as the local Treasury bill rate, local dividend yield, local market variance, local market skew-
ness, and the January effect.
We further explore the underlying economic mechanism in terms of whether the predictability comes from the impact of
U.S. market skewness on the international investment opportunity set. First, we find that U.S. market skewness can signif-
icantly forecast U.S. economic conditions. Hence, a decline in U.S. market skewness is a leading indicator of a U.S. economic
recession, suggesting a deteriorating investment opportunity set in the U.S. and internationally, which may result in pes-
simistic sentiment and panic selling in equity markets worldwide. Second, we find that U.S. market skewness significantly
predicts local market variance and skewness, both of which we can consider as measures of local market conditions or the
investment opportunity set (see e.g. Ang et al., 2006; Chang et al., 2013). In summary, these results imply that the predictive
ability of U.S. skewness for international excess stock returns possibly stems from its impact on the international investment
opportunity set.
In addition to in-sample predictability, we also examine the out-of-sample performance of U.S. market skewness to
address concerns about the potential fragility of the in-sample results, as Welch and Goyal (2008) suggest. Over the evalu-
ation period from 2002:01 to 2014:08, the monthly innovations in U.S. equity market skewness generate positive out-of-
sample R2OS statistics for the EW and VW portfolios and for 8 of the 11 individual countries. The values are economically
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sizable, ranging from 1.50% (U.K.) to 4.79% (Spain). Based on the superior forecasting ability, monthly U.S. skewness innova-
tions can deliver significant economic value from the asset allocation perspective.
To check the robustness of our results, we also investigate the predictive power of U.S. market skewness for 13 emerging
markets: Brazil, China, Hong Kong, India, Indonesia, Korea, Malaysia, Mexico, Philippines, Russia, South Africa, Taiwan, and
Thailand. We repeat the in-sample and out-of-sample tests for these emerging markets as for the industrialized countries.
The results show that U.S. market skewness significantly predicts most of the emerging markets and the out-of-sample R2OSs
are economically sizable, consistent with our results for the industrialized countries. Thus, our analysis of emerging markets
emphasizes the unique role of U.S. market skewness in predicting international equity markets. Additionally, our findings are
also robust to using an alternative skewness measure of Bakshi et al. (2003).
Our paper contributes to a broad stream of empirical studies showing the importance of skewness in asset pricing. Conrad
et al. (2013) estimate skewness from individual equity options and verify its predictability for underlying equity returns.
Chang et al. (2013) obtain market skewness from S&P500 index options and show the cross-sectional variation of firms’ sen-
sitivities to market skewness. Amaya et al. (2015) use intraday data to compute weekly realized skewness for individual
equities and study the predictability of equity returns. Bali et al. (2016) examine the relationship between option-implied
skewness and the ex ante expected returns of individual equities. However, most existing studies focus on the cross-
sectional impact of skewness, with the exception of Harvey and Siddique (2000b). Our paper adds new empirical evidence
to the literature on the little-studied time-series predictability of skewness for the aggregate stock market.
Our research also complements the literature on international stock returns predictability. Many studies find the predic-
tive power of local predictors (e.g. Bekaert and Hodrick, 1992; Ferson and Harvey, 1993; Ang and Bekaert, 2007;
Hjalmarsson, 2010), and of U.S. variables (Rapach et al., 2013; Bollerslev et al., 2014). In this study, we show that besides
the local economic and financial variables and the U.S. predictors that existing works propose, U.S. market skewness contains
additional forecasting information. In other words, incorporating U.S. skewness into existing forecasting models can consid-
erably improve the predictability of international stock returns.
The rest of the paper is organized as follows. Section 2 describes the international asset pricing theories with skewness
risk. Section 3 describes the data and variables. Section 4 shows the main forecasting results. Section 5 provides the out-of-
sample forecasting results and asset allocation analysis. Section 6 checks the robustness of our findings. Section 7 concludes.
2. Skewness in asset pricing theories
In this section, we discuss the skewness-based asset pricing theories to explain why the U.S. equity market skewness mat-
ters to international equity markets.
2.1. Three-moment Capital Asset Pricing Model (CAPM)
Harvey and Siddique (2000a) propose a three-moment CAPM that incorporates conditional skewness, with the assump-
tion that the stochastic discount factor (SDF) is quadratic in the market return,
mtþ1 ¼ at þ bt RM; tþ1 þ ct R2M; tþ1; ð1Þ
where RM is the aggregate stock market excess return, bt < 0 and ct > 0. Eq. (1) suggests that the expected excess return on
an asset is determined by its conditional covariance both with the market return and with the square of the market return
(conditional co-skewness). In addition, Harvey and Siddique (2000a) find that the conditional skewness helps explain the
cross-sectional variation of expected U.S. stock returns empirically.
In particular, Harvey and Siddique (2000b) further develop the three-moment CAPM in Harvey and Siddique (2000a) to
explain the time series behavior of aggregate market excess return, and argue that the expected market risk premium
(Et rM; tþ1½ ) contains some compensation for the conditional market skewness risk,
Et RM; tþ1½  ¼ bt Rf ; tþ1Vart RM; tþ1½   ct Rf ; tþ1Skewt RM; tþ1½ ; ð2Þ
where Rf ; tþ1 is one plus the risk-free rate of return, Vart RM; tþ1½  represents the conditional market variance, and Skewt RM; tþ1½ 
denotes the conditional market skewness. Intuitively, the three-moment CAPM in Eq. (2) shows that the time-series varia-
tion of the expected market risk premium can be decomposed into the contributions of the conditional market variance and
skewness. In this study, we use the option-implied skewness as the proxy for conditional market skewness because the
option prices at time t reflect purchasers’ expectations of future market uncertainty at t þ 1.
Since the expected market risk premium is unobservable, we can consider a simple linear model,
RM; tþ1 ¼ Et RM; tþ1½  þ tþ1; ð3Þ
where RM; tþ1 is the realized stock market excess return at the time t þ 1; Et RM; tþ1½  represents the expected market risk pre-
mium measured at time t, and tþ1 is the noise. According to Eq. (2), the market conditional skewness Skewt RM; tþ1½  determi-
nes the expected market risk premium Et RM; tþ1½ , and it should thus be related to the future realized market excess return
RM; tþ1 in Eq. (3). That is, the combination of model (2) with model (3) implies a forecasting relationship between the condi-
tional market skewness and future market excess returns. Moreover, in model (2), ct > 0, which indicates that a decline in
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the conditional market skewness is related to an increase in the expected market risk premium, and the predictive power of
skewness should be negative, which provides the theoretical motivation for our empirical study.
2.2. Intertemporal Capital Asset Pricing Model (ICAPM)
The three-moment CAPM suggests a negative relationship between conditional market skewness and the expected
market risk premium. However, it is still unclear why U.S. market skewness matters to international equity returns, even
after controlling local market skewness. We thus need the ICAPM framework to understand the cross-country role of
U.S. equity market skewness.
In his seminal research on ICAPM, Merton (1973) shows that the expected excess return of the market portfolio RM is
related to its conditional variance as well as the conditional covariance between excess market returns and the innovations
in state variables that affect the stochastic investment opportunity set:
E RM; tjXt1ð Þ ¼ b  Var RM; tjXt1ð Þ þ c  Cov RM; t; XtjXt1ð Þ; ð4Þ
where RM; t is the excess return of the market portfolio, Xt is the innovation in a state variable, Var RM; t jXt1ð Þ, and
Cov RM; t ; XtjXt1ð Þ are, respectively, the time-t conditional variance of the market excess returns and the time-t conditional
covariance between excess market returns and shocks in the investment opportunity set conditioned on the information set
up to the time t  1. Eq. (4) states that expected returns compensate investors for bearing the market risk as well as for
bearing the risk of unfavorable shifts in the investment opportunity set.
In addition, Campbell (1993, 1996) provide a two-factor ICAPM in which a positive covariance of returns with deteriora-
tion in the investment opportunity set or a decrease in optimal consumption predicts a lower return on the stock. In the con-
text of Campbell’s ICAPM, risk-averse investors will demand more of a stock the more positively correlated its return is with
the decrease in optimal consumption or the unfavorable shift in the investment opportunity set. This is because they will be
compensated by a higher level of wealth through the positive correlation of returns. We can view that stock as a hedging
instrument. The increase in the hedging demand in equilibrium reduces the expected return on the stock.
In particular, in our study, we can regard the option-implied equity market skewness as a measure of downside risk or a
market crash. Thus, a decline in the market skewness indicates increased downside risk in the stock market and it is likely to
be related to a deteriorating investment opportunity set (Chang et al., 2013). Moreover, according to the international ver-
sion of ICAPM, international investors’ investment opportunity sets can be determined by both the local and U.S. market
skewness due to the leading role of U.S. in the world economy. The U.S. is now the largest economic entity in the world,
and international investors likely focus intently on the U.S. market. An example is the recent financial crisis in 2008, which
reveals that a U.S. stock market crash can transmit to other countries at surprising speed and eventually evolve into a global
crisis. The literature also simply uses U.S. risk as a global risk index (Sarno et al., 2012; Lustig et al., 2014). It is then reason-
able to consider U.S. market skewness as a measure of global downside risk. Hence, a decrease in the U.S. market skewness
implies unfavorable shifts in the investment opportunity set both inside and outside of the U.S., and as the ICAPM docu-
ments, international investors require compensation by higher expected market excess returns for the shocks indicated
by U.S. market skewness.
Overall, based on the international version of the three-moment CAPM and ICAPM, we conjecture that U.S. market skew-
ness should negatively predict the international equity markets and that local market skewness cannot explain this forecast-
ing relationship. In the following Sections, we aim to empirically confirm this conjecture.
3. Data and variables
3.1. Skewness of the U.S. equity market
In this study, we investigate the forecasting ability of the monthly skewness risk of the U.S. equity market for future
monthly international excess stock returns. We estimate the U.S. equity market skewness from the S&P500 index option
prices because the option-implied skewness measure has a forward-looking advantage relative to the realized measure
based on historical data. We obtain the option prices from OptionMetrics for the period from January 1996 to August
2014 and clean the data according to the following filtration rules. First, we delete options with zero trading volume and
those with average quotes of less than $3/8. Second, we filter out quotes that do not satisfy standard no-arbitrage conditions.
Third, we employ contracts with maturities between 17 and 45 days. Finally, we use the OTM put with moneyness (the ratio
of the strike price to the stock price) below 0.95 but above 0.8, and the ATM options with moneyness between 0.97 and 1.03.
Following Xing et al. (2010) and An et al. (2014), we define the monthly option-implied skewness as the difference
between the OTM put-implied volatility and the average of the ATM call and put-implied volatilities at the end of each
month.1 Panel A of Fig. 1 shows the time-series of the U.S. equity market skewness for the period from January 1996 to August
2014 in comparison to the VIX of the Chicago Board Options Exchange (CBOE). Intuitively, we can see that the U.S. equity market
1 We find that the forecasting power of option-implied skewness is robust when we use the measure of the difference between the OTM put-implied
volatility and the ATM call-implied volatility.
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skewness becomes largely negative during the economic recessions in 1997, 2001, and 2008, corresponding to the episodes of
the Asian crisis, technology bubble, and the recent global financial crisis, respectively. By contrast, during the economic reces-
sions, the VIX increases sharply, which suggests bad financial market conditions. Therefore, the negative skewness implies a
downside risk of the U.S. equity market and is related to market conditions. In the empirical analysis of the stock return pre-
dictability, we follow Chang et al. (2013) and An et al. (2014) and construct the monthly innovations as the changes in estimated
option-implied skewness.
3.2. International stock market excess returns
To test the predictive power of U.S. equity market skewness for international market excess returns, we first investigate
11 industrialized countries: Australia, Canada, France, Germany, Italy, Japan, Netherlands, Spain, Sweden, Switzerland, and
the U.K., which Rapach et al. (2013) also use. We download the monthly stock prices in dollar and risk-free rates for these 11
countries for January 1996 to August 2014 from Datastream. We define market excess returns as the difference between the
log returns and risk-free rates. In addition, we compute the EW and VW excess returns of these 11 equity markets, respec-
tively. We use market capitalization in U.S. dollars as the combination weight to compute the VW excess returns.2 We down-
load the monthly market capitalization for each country from Datastream. Later, we test an additional 13 emerging markets to
check the robustness of our findings, including Brazil, China, Hong Kong, India, Indonesia, Korea, Malaysia, Mexico, Philippines,
Russia, South Africa, Taiwan, and Thailand.
We depict the time-series of the VW excess returns for January 1996 to August 2014 in Panel B of Fig. 1. As the figure
shows, the VW excess returns vary over time and declined by 20% during the 2008 financial crisis. Since U.S. equity market
skewness implies an expected downside risk or bad market conditions, international investors should require a positive
2 We find that our results are robust to the use of GDP per capita as the weight, and robust to the use of the stock price in the local currency.
Fig. 1. U.S. equity market skewness and international excess stock returns. Panel A plots the time-series of monthly U.S. equity market skewness, defined as
the difference between the OTM put-implied volatility and the average of the ATM call- and put-implied volatilities from 1996:01 to 2014:08. As a
comparison, we depict the VIX of the CBOE. All values are standardized. Panel B shows the time-series plot of VW international excess stock returns of 11
industrialized countries: Australia, Canada, France, Germany, Italy, Japan, the Netherlands, Spain, Sweden, Switzerland, and the U.K. over the same period.
The vertical bars correspond to NBER-dated recessions.
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equity risk premium for such a concern. Thus, we conjecture that the U.S. equity market skewness predicts international
market excess returns.
3.3. Summary statistics
Before carrying out the empirical tests, we present the summary statistics of the monthly innovations in the U.S. equity
market skewness and excess returns of international equity markets in Table 1. First, Panel A of Table 1 reports the summary
statistics of the skewness measure. The mean is 0.23% with a standard deviation of 0.84%. The first-order autocorrelation
coefficient (q 1ð Þ) is 0.03, indicating that the time-series of monthly skewness innovation is less persistent.
Panel B provides the statistical description of the EW and VW excess returns and the excess returns of individual coun-
tries. The average EW and VW excess returns are 0.19% and 0.42%, respectively, while the mean of the excess returns of the
11 countries range from 0:11% (Japan) to 0.48% (Canada). The standard deviations of excess returns of the portfolios and
individual equity markets range from 4.73% (U.K.) to 7.71% (Sweden). Moreover, distributions of the market excess returns
have negative unconditional skewness, from 1:14 (Canada) to 0:10 (the Netherlands).
4. Main results
In this section, we examine whether the monthly innovations in U.S. equity market skewness can predict the future inter-
national excess stock returns. We first estimate the baseline predictive regression of international excess stock returns on the
innovations in U.S. skewness. Next, we control for several alternative local and U.S. forecasting variables to examine the
incremental information in U.S. skewness. Third, we explain our empirical findings in economic terms.
4.1. Baseline predictive regression
The baseline predictive regression is,
R itþ1 ¼ ai þ bi SkewUSt þ  itþ1; ð5Þ
where R itþ1 represents monthly excess stock returns at the time t þ 1, in which i denotes the EW portfolio, VW portfolio, or
one of the 11 countries, and SkewUSt is the monthly innovations in U.S. equity market skewness at time t. Skew
US
t is standard-
ized to have a mean of 0 and variance of 1. The in-sample predictability is typically tested by inspecting the t-statistics cor-
responding to ^bi, the regression estimate of bi in model (5). In this study, we use the Newey and West (1987) t-statistics. The
null hypothesis is that the innovations in U.S. skewness have no predictability; that is, bi ¼ 0, and hence regression model (5)
reduces to a constant expected return model (R itþ1 ¼ ai þ itþ1). Under the alternative hypothesis, bi is different from zero; the
innovations in U.S. skewness contain useful information for forecasting the future international excess stock returns (R itþ1).
We apply a time-varying expected stock excess return model.
Table 2 reports the estimation results of regression model (5). In Panel A, both bi estimates for the EW and VW portfolios
are negative and statistically significant at the 10% level, suggesting that a decrease in U.S. equity market skewness predicts
high future returns on international equity markets. Our results are also economically significant. As the market skewness
innovations are standardized prior to the analysis, the b estimates indicate that a one standard deviation decrease in U.S.
equity market skewness predicts a 1.05% (or 1.09%) increase in the EW (or VW) excess stock returns for the next month.
As Table 1 shows, the average EW and VW excess returns are 0.19% and 0.42%, respectively. Our forecasted values are much
larger than these average returns, indicating economic significance.
The R2 statistics provide another metric to assess the economic significance of the result. The R2 values of regression (5)
are 3.67% and 3.57% for the EW and VW portfolios, respectively, which are economically sizable. Due to the large unpre-
dictable component inherent in monthly excess stock returns, the R2 statistics of the time series regression are relatively
small. Nevertheless, even monthly R2 statistics near 0:5% can signal economically significant predictability (Campbell and
Thompson, 2008).
We further explore the predictive power of U.S. market skewness under different economic states. Following Rapach et al.
(2010) and Huang et al. (2015), we compute the R2 statistics separately for economic expansions (R2Exp) and recessions (R
2
Rec),
R2c ¼ 1
PT
t¼1 I
c
t 
i
t
 2
PT
t¼1 I
c
t R
i
t  Ri
 2 ; c ¼ Exp or Rec; ð6Þ
where IExpt (I
Rec
t ) is an indicator that takes a value of one when month t is in an NBER-dated expansion (recession) period and
zero otherwise; it is the fitted residual based on the in-sample estimates of the predictive regression model in (5); R
i is the
full-sample mean of stock market excess returns Rit; and T is the number of observations for the full sample. Note that unlike
the full-sample R2 statistic, both the R2Exp and R
2
Rec statistics can be negative. The last two columns in Table 2 report the R
2
Exp
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and R2Rec statistics. As shown, both R
2
Exp and R
2
Rec are positive and economically sizable for the EW and VW portfolios, indicating
the strong predictive power of U.S. skewness under these two economic states. However, it is clear that the values of R2Rec are
much larger than those of R2Exp for both portfolios. More specifically, the R
2
Rec values are 5.99% and 5.73% for the EW and VW
portfolios, respectively, whereas the R2Exps are 2.49% and 2.48%. Our findings demonstrate that innovations in U.S. market
skewness contain more forecasting information for the international equity markets during economic recessions. This is con-
sistent with our conjecture that U.S. market skewness implies the expected downside risk of the equity market, and thus it
can predict future international excess stock returns, especially during economic recessions.
In Panel B of Table 2, we present the estimation results of regression (5) for the individual countries. Consistent with the
results in Panel A, the bi estimates are negative for each country, suggesting that a decrease in U.S. skewness can predict
future high returns in individual equity markets. Among the 11 negative bi estimates, 8 are statistically significant at the
10% level or better. The full-sample R2s of regression (5) for these countries range from 0.03% (Japan) to 5.38% (Switzerland).
Table 1
Summary statistics. Panel A reports mean, standard deviation (Std. Dev.), skewness (Skew.), kurtosis (Kurt.), minimum (Min.), maximum (Max.), and first-order
autocorrelation coefficient (q 1ð Þ) of the monthly innovations in the U.S. equity market skewness (SkewUS). Panel B presents the statistical description for excess
stock returns of 11 countries: Australia, Canada, France, Germany, Italy, Japan, Netherland, Spain, Sweden, Switzerland, and U.K. In Panel B, we also show
summary statistics of the EW and VW excess stock returns of the 11 countries. The sample period extends from 1996:01 to 2014:08. All values are reported in
percentage form.
Mean Std. Dev. Skew. Kurt. Min. Max. q 1ð Þ
Panel A: innovations in U.S. equity market skewness
SkewUS 0.23 0.84 0.28 6.65 3.04 4.36 0.03
Panel B: international stock market excess returns
EW 0.19 5.49 0.99 5.35 25.72 12.54 0.14
VW 0.42 5.75 0.99 5.27 26.59 13.28 0.14
Australia 0.09 6.31 0.89 5.49 30.00 15.44 0.07
Canada 0.48 6.20 1.14 6.98 31.85 19.05 0.14
France 0.20 6.21 0.76 4.28 25.80 14.03 0.09
Germany 0.20 7.07 0.89 4.99 28.18 19.99 0.07
Italy 0.08 7.20 0.46 3.63 27.35 17.42 0.04
Japan 0.11 5.29 0.10 3.06 16.03 15.41 0.16
Netherlands 0.12 6.24 1.09 5.68 29.39 13.32 0.07
Spain 0.31 7.40 0.71 4.76 29.77 19.24 0.06
Sweden 0.40 7.71 0.66 4.72 31.39 20.20 0.10
Switzerland 0.45 4.96 0.66 3.94 17.23 13.38 0.11
U.K. 0.01 4.73 0.66 5.09 21.53 12.39 0.15
Table 2
Results of the baseline in-sample regression. This table reports the estimation results of the univariate predictive regression,
Ritþ1 ¼ ai þ bi SkewUSt þ itþ1
where R itþ1 represents the monthly international excess stock returns at time t þ 1, in which i denotes the EW portfolio, VW portfolio, or one of the 11 coun-
tries, and SkewUSt represents the monthly innovations in the U.S. equity market skewness at time t. Skew
US
t is standardized to have a mean of 0 and variance
of 1. Panels A and B show results for the EW and VW portfolios and individual countries, respectively. In each Panel, we show the regression slope estimate
(bi), Newey and West (1987) t-statistics (t-stat.), R2, and R2Exp (R
2
Rec) statistic for NBER-dated business cycle expansions (recessions).
⁄, ⁄⁄, and ⁄⁄⁄ indicate
significance at the 10%, 5%, and 1% levels, respectively. To save space, we do not report the intercept in the regressions. The sample period for the regressions
is from 1996:01 to 2014:08.
bi t-stat. R2 (%) R2Exp (%) R
2
Rec (%)
Panel A: results for the EW and VW portfolios
EW 1.05⁄ 1.90 3.67 2.49 5.99
VW 1.09⁄ 1.87 3.57 2.48 5.73
Panel B: results for individual countries
Australia 0.66 0.96 1.11 0.42 3.97
Canada 0.62 0.85 1.02 0.72 4.64
France 1.41⁄⁄ 2.55 5.19 4.70 6.40
Germany 1.19⁄ 1.90 2.85 2.27 4.26
Italy 1.28⁄⁄ 2.09 3.17 2.57 5.06
Japan 0.09 0.18 0.03 0.01 0.18
Netherlands 1.10⁄ 1.73 3.09 1.90 5.63
Spain 1.68⁄⁄⁄ 2.68 5.13 3.95 9.01
Sweden 1.58⁄⁄ 2.09 4.22 2.91 6.98
Switzerland 1.15⁄⁄⁄ 3.11 5.38 4.82 7.20
U.K. 0.79⁄ 1.74 2.81 1.96 4.54
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The values are economically sizable, indicating the role of U.S. skewness in the international excess stock return predictabil-
ity. For the R2s during economic expansions and recessions, all R2Recs are larger than the R
2
Exps, consistent with the findings in
Panel A. In particular, the R2Rec is as large as 9.01% for Spain, implying the important impact of U.S. skewness on international
equity markets during economic recessions.
In summary, our results show that a decrease in U.S. equity market skewness significantly predicts high future excess
stock returns in 11 industrial countries and the EW or VW portfolios of these 11 countries. The predictability is not only sta-
tistically significant but also economically significant. The monthly innovations in U.S. equity market skewness can explain a
large percentage of the total international equity risk premia. Moreover, we find that the predictive ability of U.S. skewness
innovation is much stronger during economic recessions than that during economic expansions.
4.2. Comparison with alternative forecasting variables
Our results from the baseline regression model show the strong predictive power of U.S. skewness innovation for future
international excess stock returns. We also would like to show whether the predictability can be explained by alternative
forecasting variables. In this subsection, we first compare U.S. skewness to alternative U.S. predictors, and next compare
it to local economic and financial variables in the international equity markets.
4.2.1. Comparison with alternative U.S. predictors
Several prior studies show the role of the U.S. in predicting international excess stock returns. Rapach et al. (2013) find
that lagged U.S. returns can significantly predict the returns in numerous non-US industrialized countries. Bollerslev et al.
(2014) and Londono (2015) highlight the predictive power of the U.S. VRP for international excess stock market returns.
In addition, Goh et al. (2013) demonstrate that U.S. economic variables can predict the Chinese stock market.
Following the spirit of literature, we add three alternative U.S. variables to the baseline regression (5): the first principal
component of the 14 U.S. economic variables in Welch and Goyal (2008), the S&P500 index log return, and the U.S. VRP in
Bollerslev et al. (2009). We obtain the 14 U.S. economic variables from Amit Goyal’s website and the S&P500 index from
Datastream. We follow Bollerslev et al. (2009) and define the monthly VRP as the difference between the squared monthly
VIX and the monthly realized variance, which is the sum of the squared daily returns within a month. The predictive regres-
sion model becomes,
R itþ1 ¼ ai þ bi1 SkewUSt þ bi2 EUSt þ bi3 RUSt þ bi4VRPUSt þ itþ1; ð7Þ
where R itþ1 represents the monthly international excess stock returns at the time t þ 1, in which i denotes the 11 individual
countries, SkewUSt is the monthly innovations in U.S. equity market skewness at time t; E
US
t is the first principal component of
the 14 U.S. economic variables, RUSt is the S&P500 index log return at time t, and VRP
US
t is the U.S. VRP at time t. Skew
US
t ; E
US
t ;R
US
t ,
and VRPUSt are standardized to have a mean of 0 and variance of 1.
Table 3 reports the estimation results of regression (7). After controlling for the three U.S. forecasting variables, all 11 bi1
coefficients remain negative, consistent with our results in Table 2. Most importantly, 8 are statistically significant at the 10%
level or better, suggesting the incremental forecasting information in the U.S. skewness innovations. The R2s of regression (7)
are economically large, ranging from 2.75% (Japan) to 8.60% (the U.K.). It indicates that incorporating U.S. skewness into
existing predictive models from prior studies can further improve the predictability of international excess stock returns.
Table 3 also presents the forecasting results for EUSt ;R
US
t , and VRP
US
t . VRP
US
t has strong predictive power for international
stock markets, since 9 of the 11 bi4 coefficients are statistically significant at the 10% level at least. In contrast, R
US
t signifi-
cantly predicts only three markets (Canada, Japan, and the U.K.) for the sample period from January 1996 to August 2014,
while the predictive ability of EUSt is insignificant across the 11 countries.
4.2.2. Comparison with local forecasting variables
Ang and Bekaert (2007), Rapach et al. (2013), and others show the effect of local risk-free rates and dividend yields on
domestic excess stock returns. Thus, we control for these two local economic variables.3 We obtain the monthly Treasury bill
rates and dividend yields from the Global Finance database for January 1996 to August 2014. In addition, we consider the Jan-
uary effect on the stock return predictability (Rozeff and Kinney, 1974; Thaler, 1987; Cooper et al., 2006). We define a dummy
variable equal to one when the excess stock return is in January, and 0 otherwise.
The predictive regression augmented with the local economic variables is,
R itþ1 ¼ ai þ bi1 SkewUSt þ bi2 RFit þ bi3DYit þ bi4DumJantþ1 þ itþ1; ð8Þ
where R itþ1 represents monthly international excess stock returns at the time t þ 1, in which i denotes the 11 individual
countries, SkewUSt is the monthly innovations in the U.S. equity market skewness at time t;RF
i
t is the Treasury bill rate of
3 We employ only the risk-free rates and dividend yields for the international equity markets because there is insufficient data for the other economic
variables for the international markets.
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country i at time t;DYit is the dividend yield of country i at time t, and Dum
Jan
tþ1 is the January effect dummy variable.
SkewUSt ;RF
i
t , and DY
i
t are standardized to have a mean of 0 and variance of 1.
Table 4 reports the estimation results of regression (8). Consistent with the findings in Tables 2 and 3, U.S. skewness inno-
vations still negatively predict international excess stock returns. The predictability is statistically significant for 8 of the 10
countries (excluding Spain).4 Thus, our results demonstrate that the local economic variables cannot fully explain the predic-
tive power of U.S. skewness, suggesting the unique role of U.S. market skewness in the predictability of international equity
market.
Among the local economic variables, the Treasury bill rate RFit has the strongest predictive power for future excess stock
returns. It can significantly predict 6 of the 10 equity markets, whereas DYit has insignificant predictability across the 10
countries. For our data sample, we find limited evidence of the January effect, since the estimates of the DumJant coefficients
are significant for only two countries (the Netherlands and the U.K.).
Our results show that the U.S. market skewness contains additional forecasting information relative to the local economic
variables. However, it is still unclear if the local stock market risk can explain this predictive ability. Thus, we control for the
local stock market variance and skewness. We construct the expected market variance and skewness based on the realized
historical data instead of the option-implied measures because there is insufficient option data available for the international
markets. More specifically, we follow Paye (2012) and others and compute the monthly realized variance as the sum of the
squared daily returns within a month. We then estimate a first-order autoregressive (AR(1)) model for the monthly realized
variance and use the estimated parameters along with the information observable at the end of each month to calculate the
expected realized variance (ERVt) for the next month. For the realized skewness, we follow Chen et al. (2001) and use the
past six-month daily excess stock returns to construct overlapping monthly realized skewness (Rskew), as follows,
Rskewt ¼ n n 1ð Þ
3=2Rr3t
n 1ð Þ n 2ð Þ Rr2tð Þ3=2
ð9Þ
where rt represents the sequence of daily stock returns during the past six months, and n is the number of observations of
daily returns during the period. Chen et al. (2001) suggest that the de-trended market turnover and past market returns can
predict the future realized skewness (Rskewt) of the aggregate stock market. Thus, we estimate Chen et al. (2001)’s forecast-
ing model for Rskewt and use the estimated parameters along with the information observable at the end of each month to
calculate the expected realized skewness (ERSt) for the next month.
We incorporate the estimated expected variance and skewness into the regression (5) and the specified predictive regres-
sion is,
R itþ1 ¼ ai þ bi1 SkewUSt þ bi2 ERVit þ bi3 ERSit þ itþ1; ð10Þ
where R itþ1 represents the monthly international excess stock returns at the time t þ 1, in which i denotes the 11 individual
countries, SkewUSt is the monthly innovations in U.S. equity market skewness at time t; ERV
i
t denotes the expected realized
4 The Global Finance database does not provide the Treasury bill and the dividend yields for Spain.
Table 3
Results after controlling for alternative U.S. predictors. This table reports the in-sample forecasting results of the predictive regression model,
Ritþ1 ¼ ai þ bi1 SkewUSt þ bi2 EUSt þ bi3 RUSt þ bi4 VRPUSt þ itþ1
where R itþ1 represents monthly international excess stock returns at time t þ 1, in which i denotes the 11 countries, SkewUSt is the monthly innovations in the
U.S. equity market skewness at time t; EUSt is the first principal component of 14 U.S. economic variables in Welch and Goyal (2008), R
US
t is the U.S. equity
market excess return (measured as the S&P500 index return) at time t, and VRPUSt is the U.S. VRP at time t, as in Bollerslev et al. (2009). Skew
US
t ; E
US
t ;R
US
t , and
VRPUSt are standardized to have a mean of 0 and variance of 1. In this table, we present the estimates of the regression slope coefficients, Newey and West
(1987) t-statistics, and R2 statistics. ⁄, ⁄⁄, and ⁄⁄⁄ indicate significance at the 10%, 5%, and 1% levels, respectively. To save space, we do not report the intercept
in the regression. The sample period for the regression is from 1996:01 to 2014:08.
bi1 t-stat. b
i
2 t-stat. b
i
3 t-stat. b
i
4 t-stat. R
2 (%)
Australia 0.72 1.10 0.68 1.31 0.34 0.84 1.42⁄⁄⁄ 3.77 6.85
Canada 0.67 1.00 0.39 0.72 0.99⁄⁄ 2.47 1.05⁄⁄⁄ 2.59 6.54
France 1.43⁄⁄⁄ 2.76 0.25 0.47 0.44 1.01 1.01⁄⁄⁄ 2.85 8.34
Germany 1.23⁄⁄ 2.11 0.36 0.59 0.57 1.28 1.12⁄⁄⁄ 3.08 6.05
Italy 1.30⁄⁄ 2.27 0.18 0.28 0.57 1.14 0.89⁄⁄ 2.41 5.31
Japan 0.15 0.33 0.38 0.85 0.80⁄⁄ 2.29 0.09 0.30 2.75
Netherlands 1.14⁄ 1.93 0.33 0.64 0.71 1.49 0.56 1.62 5.28
Spain 1.71⁄⁄⁄ 2.89 0.45 0.71 0.28 0.57 0.96⁄⁄ 2.47 7.07
Sweden 1.66⁄⁄ 2.32 0.79 1.24 0.67 1.29 1.00⁄⁄ 2.38 7.25
Switzerland 1.18⁄⁄⁄ 3.39 0.32 0.71 0.56 1.56 0.58⁄ 1.78 8.20
U.K. 0.83⁄⁄ 2.03 0.38 0.88 0.71⁄⁄ 2.24 0.87⁄⁄⁄ 3.04 8.60
218 J. Chen et al. / Journal of International Money and Finance 96 (2019) 210–227
variance of country i at time t, and ERSit represents the expected realized skewness of country i at time t. Skew
US
t ; ERV
i
t , and
ERSit are standardized to have a mean of 0 and variance of 1.
Table 5 reports the estimation results of regression (10). As the table shows, 8 of the 11 bi1 estimates of Skew
US
t are sta-
tistically significant, in line with our previous findings in Tables 2–4. The R2s of regression (10) range from 1.77% to 6.52%,
which are economically large. This suggests that U.S. equity market skewness contains additional information beyond the
local risk measures. In other words, the local stock market risk cannot explain the predictive power of the U.S. market skew-
ness. We will further explore the economic interpretation in the next sections.
In contrast to U.S. skewness, the local market risk measures, ERVit and ERS
i
t , show limited predictive abilities. ERV
i
t signif-
icantly predicts the excess stock returns for only Canada, while ERSit has significant predictive power for only Japan, Sweden,
and the U.K. There are two possible reasons for the limited predictive power of local market risk. One is that the international
equity market risk premium is largely compensated for the U.S. market crash relative to local risk (Londono, 2015). Intu-
itively, international investors expect a downside risk in the U.S. equity market and require compensation from local excess
stock returns due to concerns of a risk spillover from the U.S. to the local markets. Thus, the local excess stock returns contain
a large proportion of the equity premium for U.S. risk. The other reason is that unlike the option-implied measure we used
for the U.S. market, our risk measures for the international equity markets are based on the realized historical prices due to
Table 4
Results after controlling for local economic variables. This table reports in-sample forecasting results of the predictive regression model,
R itþ1 ¼ ai þ bi1 SkewUSt þ bi2 RFit þ bi3DYit þ bi4DumJantþ1 þ itþ1
where R itþ1 represents monthly international excess stock returns at time t þ 1, in which i denotes the 11 countries, SkewUSt is the monthly innovations in the
U.S. equity market skewness at time t;RFit is the Treasury bill rate of country i at time t;DY
i
t is the dividend yield of country i at time t, and Dum
Jan
tþ1 is a
dummy variable equal to 1 when the stock excess return is in January and zero otherwise. For Spain, the dividend yield is unavailable. SkewUSt ;RF
i
t , and
DYit are standardized to have a mean of 0 and variance of 1. In this table, we present the estimates of the regression slope coefficients, Newey and West
(1987) t-statistics, and R2 statistics. ⁄, ⁄⁄, and ⁄⁄⁄ indicate significance at the 10%, 5%, and 1% levels, respectively. To save space, we do not report the intercept
in the regression. The sample period for the regression is from 1996:01 to 2014:08.
bi1 t-stat. b
i
2 t-stat. b
i
3 t-stat. b
i
4 t-stat. R
2 (%)
Australia 0.69 1.04 0.87 1.45 0.36 0.48 0.92 0.60 4.07
Canada 0.65 0.90 0.58 1.01 0.35 0.48 0.20 0.16 1.48
France 1.45⁄⁄⁄ 2.88 1.27⁄⁄ 2.22 0.32 0.52 1.63 1.05 9.08
Germany 1.24⁄⁄ 2.20 1.53⁄⁄⁄ 2.67 0.56 0.77 1.85 1.07 7.29
Italy 1.25⁄⁄ 2.17 0.38 0.62 0.49 0.53 0.16 0.09 3.58
Japan 0.05 0.11 0.88⁄⁄ 2.15 0.47 1.21 1.07 0.85 3.54
Netherlands 1.19⁄ 1.95 1.36⁄⁄⁄ 2.79 0.28 0.58 2.68⁄ 1.87 9.23
Spain – – – – – – – – –
Sweden 1.56⁄⁄ 2.26 1.65⁄⁄ 2.36 0.93 1.23 0.63 0.41 7.74
Switzerland 1.13⁄⁄⁄ 3.26 1.21⁄⁄⁄ 3.56 0.61 1.48 2.00 1.49 10.75
U.K. 0.83⁄ 1.85 0.44 1.15 0.31 0.55 2.20⁄ 1.95 6.21
Table 5
Results after controlling for local financial variables. This table reports in-sample forecasting results of the predictive regression model,
R itþ1 ¼ ai þ bi1 SkewUSt þ bi2 ERVit þ bi3 ERSit þ itþ1
where R itþ1 represents the monthly international excess stock returns at time t þ 1, in which i denotes the 11 countries, SkewUSt is the monthly innovations in
the U.S. equity market skewness at time t; ERVit denotes the expected realized variance of country i at time t, and ERS
i
t represents the expected realized
skewness of country i at time t. SkewUSt ; ERV
i
t , and ERS
i
t are standardized to have a mean of 0 and variance of 1. In this table, we present the estimates of
the regression slope coefficients, Newey andWest (1987) t-statistics, and R2 statistics. ⁄, ⁄⁄, and ⁄⁄⁄ indicate significance at the 10%, 5%, and 1% levels, respec-
tively. To save space, we do not report the intercept in the regression. The sample period for the regression is from 1996:01 to 2014:08.
bi1 t-stat. b
i
2 t-stat. b
i
3 t-stat. R
2 (%)
Australia 0.65 0.97 0.53 0.91 0.05 0.07 1.77
Canada 0.54 0.82 0.92⁄ 1.87 0.17 0.36 3.67
France 1.46⁄⁄⁄ 2.70 0.24 0.52 0.49 1.00 6.15
Germany 1.22⁄ 1.93 0.73 1.22 0.60 1.00 3.38
Italy 1.28⁄⁄ 2.14 0.11 0.20 0.31 0.57 3.38
Japan 0.11 0.25 0.29 1.33 0.87⁄⁄ 2.13 2.37
Netherlands 1.13⁄ 1.87 0.23 0.44 0.62 1.08 4.53
Spain 1.70⁄⁄⁄ 2.70 0.14 0.28 0.44 0.88 5.52
Sweden 1.69⁄⁄ 2.35 0.15 0.26 1.08⁄⁄ 2.04 6.26
Switzerland 1.16⁄⁄⁄ 3.22 0.40 0.94 0.26 0.67 6.52
U.K. 0.80⁄ 1.95 0.37 0.98 0.64⁄ 1.80 6.19
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the insufficient option data. The realized measure fails to accurately capture the investors’ expectations for the local idiosyn-
cratic risk.
4.3. Economic interpretation
Our empirical results show that the monthly innovations in U.S. equity market skewness can negatively predict future
international excess stock returns. This strong predictive power is still significant after controlling for alternative U.S. and
local forecasting variables. Theoretically, we argue that both the international version of the three-moment CAPM and ICAPM
help explain our findings, in which the U.S. equity market skewness may reflect the international investment opportunity
set. In this section, we provide two empirical tests to confirm our conjecture.
4.3.1. U.S. economic recession
We first explore the relationship between U.S. market skewness and the future U.S. economic conditions. We have the
following measures of the economic conditions:
1. NBER: A dummy variable that takes a value of one if the U.S. economy is in a recessionary month according to the NBER
and zero otherwise.
2. Chicago Fed National Activity Index (CFNAI): The CFNAI is a monthly index designed to capture economic activity and
inflationary pressure. We download the CFNAI data from the Federal Reserve Bank of Chicago.
3. Kansas City Financial Stress Index (KCFSI): The KCFSI is a monthly measure of stress in the US financial system based on
11 financial market variables. A positive value indicates that financial stress is above the long-run average, whereas a neg-
ative value signifies that financial stress is below the long-run average. We download the KCFSI data from the Federal
Reserve Bank of St. Louis.
4. Industrial Production Growth (IPG): The monthly growth rate of U.S. industrial production. We obtain the IPG data from
the Federal Reserve Bank of St. Louis.
5. Nonfarm Payroll rate (PAYROLL): The monthly growth rate of non-farm payroll. We download the non-farm payroll data
from the U.S. Bureau of Labor Statistics.
6. Smooth Recession Probability (SRP): We obtain the SRP data from the Federal Reserve Bank of St. Louis. This recession
probability is estimated by the dynamic-factor Markov-switching model in Chauvet (1998) using four monthly coincident
variables: non-farm payroll employment, the index of industrial production, real personal income excluding transfer pay-
ments, and real manufacturing and trade sales.
7. Aruoba et al. (2009) Business Conditions Index (ADS): This index tracks real business conditions at a high frequency. The
economic indicators underlying this index are initial jobless claims, monthly payroll employment, industrial production,
personal income fewer transfer payments, manufacturing and trade sales, and real GDP. We download the ADS data from
the Federal Reserve Bank of Philadelphia.
We estimate the following predictive regression,
Ytþ1 ¼ aþ bSkewUSt þ tþ1; ð11Þ
where Ytþ1 denotes one of the 7 business cycle measures at the time t þ 1 and SkewUSt is the U.S. market skewness at time t.
SkewUSt is standardized to have a mean of 0 and variance of 1. Table 6 reports the estimation results of regression (11). As the
table shows, the U.S. equity market skewness is significantly related to future economic recessions. Low or negative U.S. mar-
ket skewness predicts NBER recessions, low economic activity in the CFNAI, high financial stress in the KCFSI, low IPG, low
non-farm payroll growth rates, high recession probability, and bad business conditions according to the ADS. Our finding is
consistent with Allen et al. (2012), who show that the aggregate systemic risk in the financial sector significantly forecasts
future macroeconomic downturns. Therefore, we can conclude that the U.S. equity market skewness predicts U.S. economic
conditions. A decline in U.S. market skewness is a leading indicator of U.S. economic downturns and a deteriorating invest-
ment opportunity set in both the U.S. and the world. Due to globalization and the important role of the U.S. in the world
economy, international investors likely focus more on the U.S. downside risk as measured by market skewness, which
may result in pessimistic sentiment and panic selling worldwide when investors observe a large decrease in U.S. market
skewness.
4.3.2. International market conditions
Next, we examine the link between U.S. equity market skewness and international market conditions. We measure finan-
cial market conditions as the option-implied volatility and expected realized skewness. We estimate the option-implied
volatilities for international stock markets in a similar manner as the VIX for the U.S. equity market. The data is available
from Datastream for 9 of the 11 countries: Australia, Canada, France, Germany, Japan, Netherlands, Sweden, Switzerland,
and U.K. The starting period of the data is 2008:01 for Australia; 2010:10 for Canada; 2000:01 for France, Netherlands,
and U.K.; 1996:01 for Germany and Japan; 2004:05 for Sweden; and 1999:01 for Switzerland. We construct the expected
realized skewness as in Section 4.2.2 for all the 11 countries.
220 J. Chen et al. / Journal of International Money and Finance 96 (2019) 210–227
The predictive regression is,
Mit!tþ1 ¼ ai þ bi SkewUSt þ it!tþ1; ð12Þ
where Mit!tþ1 denotes the option-implied volatility or the expected market skewness for country i from t to t þ 1. SkewUSt is
the U.S. market skewness at time t and is standardized to have a mean of 0 and variance of 1. Table 7 reports the estimation
results of regression (12). In Panel A, the bi estimates of SkewUSt are negative and statistically significant at the 1% level for 7 of
the 9 countries. This result demonstrates that low or negative skewness in the U.S. equity market is significantly related to
future high volatility in international equity markets. Panel B of Table 7 presents the forecasting results for the expected
market skewness across all 11 countries. The bi is positive and significant at the 10% level or better for 7 of 11 countries. This
indicates a risk spillover from the U.S. market to international equity markets, or in other words, the downside risks of inter-
national equity markets increase along with the downside risk of the U.S. market.
Thus, our results in Table 7 imply that a high downside risk of the U.S. equity market (measured as U.S. market skewness)
predicts the bad international market conditions in terms of international volatility and skewness, both of which we can use
to measure a deteriorating local investment opportunity set (Ang et al., 2006; Chang et al., 2013). These results confirm that
the predictive ability of U.S. market skewness for the international excess stock returns stems from its impact on the inter-
national investment opportunity set. According to the international version of ICAPM, investors require compensations via
higher excess market returns for the deterioration in the investment opportunity set, as indicated by decreases in U.S. market
skewness.
5. Out-of-sample performance and economic value
5.1. Out-of-sample predictability
Given the strong in-sample predictability of U.S. market skewness, we now assess the out-of-sample performance. Welch
and Goyal (2008) argue that out-of-sample tests seem to be a more relevant standard for assessing genuine return pre-
dictability in real time, which implicitly examines the stability of the data-generating process and avoids the in-sample
over-fitting problem.
Following Campbell and Thompson (2008) and Welch and Goyal (2008), we start with an initialization period from
1996:01 to 2001:12 and estimate the predictive regression (5) for the international stock market excess returns to produce
the first out-of-sample forecast on January 2002. We then expand the estimation window and repeat the steps above to
obtain out-of-sample forecasts for the next period, until we reach the end of the sample period. Therefore, the out-of-
sample forecast evaluation period extends from 2002:01 to 2014:08. We choose the length of the initial in-sample
estimation period to have enough observations to estimate the initial parameters precisely and to have a relatively long
out-of-sample period to evaluate the forecast.5
We employ the common Campbell and Thompson (2008) R2OS statistic and Clark and West (2007) mean squared forecast-
ing errors MSFE-adjusted statistic to evaluate the out-of-sample forecasts. The R2OS statistic is
5 Hansen and Timmermann (2012) and Barbara and Inoue (2012) show that out-of-sample tests of predictive ability have better size properties when the
forecast evaluation period is large relative to the available sample, as in our case.
Table 6
Links to future business cycle. This table reports estimation results of the regression,
Ytþ1 ¼ aþ bSkewUSt þ tþ1
where Ytþ1 denotes one of the seven monthly measures of the business cycle at time t þ 1: the NBER recession dummy variable (NBER), the Chicago Fed
National Activity Index (CFNAI), the Kansas City Financial Stress Index (KCFSI), the industrial production growth rate (IPG), the nonfarm payroll growth rate
(PAYROLL), the Smooth recession probability (SRP), and the Aruoba-Diebold-Scotti Business Conditions Index (ADS). SkewUSt is the U.S. market skewness and
is standardized to have a mean of 0 and variance of 1. In the table, we present the estimates of the regression slope coefficient, Newey and West (1987)
t-statistics, and R2 statistics. ⁄, ⁄⁄, and ⁄⁄⁄ indicate significance at the 10%, 5%, and 1% levels, respectively. To save space, we do not report the intercept
in the regression.
b t-stat. R2 (%)
NBER 0.31⁄⁄⁄ 3.72 9.69
CFNAI 0.16⁄⁄ 2.17 2.55
KCFSI 0.23⁄⁄⁄ 3.08 5.36
IPG 0.13⁄ 1.69 1.75
PAYROLL 0.23⁄⁄⁄ 3.34 5.06
SRP 0.26⁄⁄⁄ 3.18 6.58
ADS 0.20⁄⁄ 2.63 4.15
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R2OS ¼ 1
PT1
t¼n R
i
tþ1  bR itþ1
 2
PT1
t¼n R
i
tþ1  R itþ1
 2 ; ð13Þ
where R itþ1 is the actual monthly stock market excess return for country i; bR itþ1 is the forecasted excess stock return based on
regression (5), and R itþ1 is the historical average benchmark. The R
2
OS statistic lies in the range 1; 1ð ; when R2OS > 0, the
predictive regression forecast bR itþ1 outperforms the historical average R itþ1 in term of the mean squared forecasting errors.
We use Clark and West (2007)’s MSFE-adjusted statistic to test the null hypothesis that the historical average mean squared
forecasting errors is less than or equal to that of the predictive regression forecast against the one-sided (upper-tail) alter-
native hypothesis that the historical average mean squared forecasting errors is greater than that of the predictive regression
forecast, corresponding to H0 : R
2
OS 6 0 against HA : R
2
OS > 0.
Table 8 presents the out-of-sample forecasting results for the EW and VW portfolios and the 11 industrialized countries
for the forecast evaluation period from 2002:01 to 2014:08. We can see that the R2OSs are 2.63% and 2.55% for the EW and VW
portfolios, respectively. The positive values of these two R2OSs are economically sizable and statistically significant according
to the MSFE-adjusted statistics. Our results indicate that predictive regression forecasts based on the innovations in U.S.
Table 8
Out-of-sample forecasting results. This table reports the Campbell and Thompson (2008) R2OSs, the Clark andWest (2007)MSFE-adjusted statistics, and the R
2
OS; Exp
(R2OS; Rec) statistics for NBER-dated business cycle expansions and recessions. Panels A and B show the results for the EW and VW portfolios and the 11 countries,
respectively. We generate the out-of-sample forecasts recursively by the univariate predictive regression based on the innovations in U.S. equity market
skewness. We estimated all of the predictive regression slopes in the out-of-sample forecasts using data available through the period of forecast formation t.
⁄, ⁄⁄, and ⁄⁄⁄ indicate significance at the 10%, 5%, and 1% levels, respectively. The out-of-sample evaluation period is from 2002:01 to 2014:08.
R2OS (%) MSFE-adjusted R
2
OS;Exp (%) R
2
OS;Rec (%)
Panel A: results for EW and VW portfolios
EW 2.63⁄ 1.59 1.97 3.77
VW 2.55⁄ 1.62 2.07 3.39
Panel B: results for individual countries
Australia 1.55 0.53 0.47 3.32
Canada 1.98 0.68 0.17 4.66
France 4.16⁄⁄ 1.71 2.49 7.75
Germany 2.05⁄ 1.48 1.23 3.98
Italy 2.84⁄⁄ 1.92 2.81 2.92
Japan 3.72 1.30 2.45 6.62
Netherlands 1.86⁄ 1.28 0.88 3.70
Spain 4.79⁄⁄ 2.11 3.66 7.80
Sweden 3.82⁄ 1.49 2.08 7.45
Switzerland 3.65⁄⁄ 1.66 0.96 9.56
U.K. 1.50 1.10 0.94 2.44
Table 7
Links to international market conditions. This table reports estimation results of the regression,
Mit!tþ1 ¼ ai þ bi SkewUSt þ it!tþ1
whereMit!tþ1 denotes one of the two monthly measures of bad market conditions: option-implied volatility and the expected market skewness of country i
from t to t þ 1. SkewUSt is the U.S. market skewness and is standardized to have a mean of 0 and variance of 1. Panels A and B show the results for volatility
and the expected skewness, respectively. The option-implied volatility indexes are unavailable for Italy and Spain. In each panel, we present the estimates of
the regression slope coefficients, Newey andWest (1987) t-statistics, and R2 statistics. ⁄, ⁄⁄, and ⁄⁄⁄ indicate significance at the 10%, 5%, and 1% levels, respec-
tively. To save space, we do not report the intercept in the regression. The U.S. market skewness innovations are standardized to have a mean of 0 and
variance of 1.
Panel A: Link to Volatility Panel B: Link to Skewness
bi t-stat. R2 (%) bi t-stat. R2 (%)
Australia 0.53⁄⁄⁄ 7.02 29.59 2.41⁄⁄ 2.07 1.59
Canada 0.49⁄⁄⁄ 3.48 22.87 0.62 0.39 0.08
France 0.27⁄⁄⁄ 3.94 7.46 2.05⁄⁄ 2.33 2.39
Germany 0.12 1.62 1.46 0.15 0.24 0.03
Italy – – – 2.34⁄⁄⁄ 3.35 4.39
Japan 0.01 0.11 0.00 1.54 1.06 0.76
Netherlands 0.32⁄⁄⁄ 4.46 10.23 2.41⁄⁄ 2.00 1.97
Spain – – – 2.81⁄⁄ 2.50 2.61
Sweden 0.33⁄⁄⁄ 4.15 10.94 1.81⁄ 1.69 1.27
Switzerland 0.25⁄⁄⁄ 3.89 6.14 1.23 1.14 0.75
U.K. 0.29⁄⁄⁄ 4.75 8.51 2.59⁄⁄⁄ 3.48 4.74
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equity market skewness produce a substantially smaller mean squared forecasting errors than the historical average bench-
mark does. For the individual countries, the R2OSs are also positive and economically large for 8 of the 11 countries, ranging
from 1.50% (the U.K.) to 4.79% (Spain). Thus, the results in Table 8 demonstrate that the monthly innovations in U.S. equity
market skewness have a strong out-of-sample predictive power for international stock market excess returns, in line with
our in-sample findings in Table 2.
Table 8 also presents the separate R2 statistics for economic expansions (R2OS; Exp) and recessions (R
2
OS; Rec). Consistent with
the in-sample findings in Table 2, the R2OS; Rec statistics are much larger than the R
2
OS; Exp statistics. For example, the R
2
OS; Recs are
3.77% and 3.39% for the EW and VW portfolios, respectively, compared with 1.97% and 2.07% of the R2OS; Exps. This suggests that
the innovations in U.S. market skewness perform better in economic recessions than in expansions.
5.2. Asset allocation analysis
Next, following Kandel and Stambaugh (1996), Campbell and Thompson (2008), and Ferreira and Santa-Clara (2011),
among others, we evaluate the economic value of the predictability from an asset allocation perspective. We compute the
annualized certainty equivalent return (CER) gain, the Sharpe ratio, and the CER gain after considering the transaction cost
for the portfolio of a mean-variance investor who optimally allocates across equities and risk-free bills using the predictive
regression forecasts.
The risk-averse investor predicts the next month’s out-of-sample excess return for a specific country based on the inno-
vations in U.S. equity market skewness and then uses the forecasts to make asset allocation decisions across risky stocks and
risk-free bills. The investor holds the portfolio until rebalancing the portfolio at the end of the next month. The weights of the
equities in the portfolio are determined by,
wit ¼
1
c
bR itþ1br2i; tþ1 ; ð14Þ
where c is the risk aversion coefficient, bR itþ1 is the out-of-sample forecast of excess stock returns for country i, and br2i; tþ1 is
the forecast of its variance. The investor then allocates wit of the portfolio to equities and 1wit to risk-free bills. Conse-
quently, the realized portfolio return (Rpi; tþ1) for country i at time t þ 1 is,
Rpi; tþ1 ¼ wit R i; Stþ1 þ 1wit
 
Rfi; tþ1;
Rpi; tþ1 ¼ wit R i; Stþ1  Rfi; tþ1
 
þ R fi; tþ1 ¼ wit R itþ1 þ Rfi; tþ1;
ð15Þ
where R i; Stþ1 is the raw return of stock for country i at time t þ 1;R fi; tþ1 is the gross risk-free return for country i at time t þ 1,
and R itþ1 is the excess stock return for country i at time t þ 1. Following Campbell and Thompson (2008), we assume that the
investor uses a five-year moving window of past returns to estimate the variance of future excess stock returns, and restrict
wit to lie between 0 and 1.5 to exclude short sales and at most 50% leverage. To examine the effect of risk aversion, we con-
sider portfolio rules based on the risk aversion coefficients (c) of one, three, and five.
The CER of a portfolio is,
CERp ¼ blp  0:5c br2p ;
where blp and br2p are the sample mean and variance, respectively, for the investor’s portfolio over the forecast evaluation
period. We can interpret the CER as the risk-free return that an investor is willing to accept instead of the given risky port-
folio. The CER gain is the difference between the CER for the investor who uses a predictive regression forecast of monthly
returns and the CER for an investor who uses the historical average forecast. We multiply this difference by 12 so that we can
interpret it as the annual portfolio management fee that an investor would be willing to pay to have access to the predictive
regression forecast instead of the historical average forecast.
Table 9 reports the asset allocation performance. As the table shows, forecasts based on the innovations in the U.S. equity
market skewness lead to positive CER gains for most international equity markets. For example, the CER gains are positive for
8 of the 11 countries, ranging from 1.17% (the U.K.) to 6.49% (Switzerland) when the risk aversion parameter (c) is 3. The
results indicate that an investor with a risk aversion level of 3 would be willing to pay an annual portfolio management
fee of up to 649 bp to have access to the predictive regression forecast based on U.S. market skewness instead of using
the historical average forecast. After considering the transaction cost of 50 bp, the net-of-transactions-costs CER gains are
still positive and sizable. In addition, the annualized Sharpe ratios of portfolios formed based on the U.S. skewness risk
are also remarkably high.
To summarize, our results highlight the strong predictive power of U.S. market skewness for out-of-sample market excess
returns in a broad range of international equity markets. Given the strong predictability, portfolios based on these forecasts
generate considerable investment profits or economic values across countries.
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6. Robustness check
Our results show that the U.S. equity market skewness has strong predictive power for future market excess returns for
11 industrialized countries, both in- and out-of-sample. In this section, we check the robustness of our findings. First, we
expand the set of countries to include several emerging markets. Second, we consider an alternative measure of U.S. market
skewness.
6.1. Forecasting emerging markets
In addition to the 11 industrialized countries, we test 13 emerging markets: Brazil, China, Hong Kong, India, Indonesia,
Korea, Malaysia, Mexico, Philippines, Russia, South Africa, Taiwan, and Thailand. We download the stock prices in U.S. dollars
from Datastream, and change the data sample period from January 1999 to August 2014 because not all of the prices for
these 13 markets are available since January 1996, the starting time of the sample period for the 11 industrialized countries.
We compute the stock market excess returns as the difference between the log returns and risk-free rates, which are also
available from Datastream.
We repeat the forecasting tests we applied to the industrialized countries and present in- and out-of-sample results in
Panels A and B of Table 10. In Panel A, the monthly innovations in U.S. equity market skewness negatively and signifi-
cantly predict 9 of the 13 emerging markets. The R2s are economically sizable, ranging from 0.31% to 5.86%. In Panel B,
the out-of-sample R2OSs are positive and statistically significant for 8 emerging markets. The maximum R
2
OS is 9.32% for
the Philippines.
Our results in Table 10 are consistent with those for the 11 industrialized countries in the previous tables. It suggests that
U.S. market skewness not only predicts outcomes for industrialized countries but also forecasts the excess returns for emerg-
ing markets. Thus, our analysis of emerging markets emphasizes the unique role of U.S. market skewness in predicting inter-
national equity markets.
6.2. BKM skewness measure
Next, we consider an alternative measure of U.S. market skewness proposed by Bakshi et al. (2003) (BKM), which is
derived using the whole cross section of options. BKM skewness is also commonly used in the literature, such as by
Chang et al. (2013), Conrad et al. (2013), and Bali and Murray (2013). In the empirical analysis, we also construct the monthly
innovations in BKM skewness as what we did in the previous sections.
We report the in- and out-of-sample forecasting results of BKM skewness for the international excess stock returns for the
11 industrialized countries and 13 emerging markets in Table 11. In Panel A, the in-sample predictive ability of BKM skew-
ness is negatively significant for 11 of the 24 equity markets. The R2s are economically sizable, of up to 3.75% for Korea. In
addition, BKM skewness generates sizable out-of-sample R2OSs in Panel B. The maximum is 8.20% for the Philippines. Overall,
the innovations in the BKM skewness measure also predict a number of the international equity markets, both in- and out-
of-sample, suggesting the robustness of the predictability of U.S. market skewness.
Table 9
Asset allocation performance. This table reports the asset allocation performance for a mean-variance investor with a risk aversion coefficient (c) of one, three,
or five, who allocates monthly between equities and risk-free bills using the out-of-sample return forecasts for stock market excess return in each country. We
constructed the out-of-sample forecasts recursively based on the innovations in U.S. equity market skewness. The CER gain (zero cost) is the annualized
certainty equivalent return (CER) gain without transaction costs for the investor who uses the predictive regression forecast instead of the historical average
benchmark forecast. The CER gain (50 bp cost) is the annualized CER gain after considering a 50 bp transaction cost. The CER gains with a zero cost and a cost of
50 bp are given in percentage form. SR is the annualized Sharpe ratio. The out-of-sample evaluation period is from 2002:01 to 2014:08.
c ¼ 1 c ¼ 3 c ¼ 5
CER gain CER gain SR CER gain CER gain SR CER gain CER gain SR
(zero cost) (50 bp cost) (zero cost) (50 bp cost) (zero cost) (50 bp cost)
Australia 1.98 0.33 0.04 3.87 4.74 0.16 4.65 5.23 0.20
Canada 1.17 0.85 0.23 2.55 3.76 0.03 6.15 7.01 0.09
France 10.46 7.31 0.29 3.63 1.16 0.28 2.12 0.54 0.27
Germany 4.84 2.22 0.19 2.04 0.90 0.25 1.23 0.54 0.25
Italy 3.70 1.25 0.12 1.78 0.45 0.18 1.07 0.27 0.18
Japan 1.38 2.20 0.14 2.31 2.71 0.23 2.87 3.20 0.25
Netherlands 3.91 1.20 0.13 1.93 0.64 0.23 1.16 0.38 0.23
Spain 13.20 10.24 0.46 6.07 3.83 0.44 3.64 2.22 0.44
Sweden 8.80 5.37 0.32 3.92 2.01 0.39 2.32 1.15 0.38
Switzerland 10.00 6.72 0.88 6.49 3.17 0.63 3.95 1.17 0.59
U.K. 2.34 0.09 0.17 1.17 0.31 0.22 0.70 0.20 0.22
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7. Conclusions
In this study, we examine whether the monthly innovations in U.S. equity market skewness predicts future international
market excess returns. Given globalization and the leading role of the U.S. in the world economy, a decrease in U.S. market
Table 10
Forecasting results for emerging markets. Panel A reports the estimation results of the univariate predictive regression,
R itþ1 ¼ ai þ bi SkewUSt þ itþ1
where R itþ1 represents the monthly market excess returns at time t þ 1, in which i denotes the 13 emerging markets given in the first column, and SkewUSt
denotes the monthly innovations in the U.S. equity market skewness at time t. SkewUSt is standardized to have a mean of 0 and variance of 1. In this panel, we
present the regression slope estimate (bi), Newey and West (1987) t-statistics (t-stat.), and R2. The sample period is from 1999:01 to 2014:08. Panel B pre-
sents the out-of-sample results, including the Campbell and Thompson (2008) R2OS and the Clark and West (2007) MSFE-adjusted statistics. The out-of-sam-
ple evaluation period is from 2003:01 to 2014:08. In each panel, ⁄, ⁄⁄, and ⁄⁄⁄ indicate significance at the 10%, 5%, and 1% levels, respectively.
Panel A: In-sample results Panel B: Out-of-sample results
bi t-stat. R2 (%) R2OS %ð Þ MSFE-adjusted
Brazil 1.79⁄⁄ 2.47 2.98 2.68⁄⁄⁄ 2.59
China 1.65⁄⁄⁄ 2.83 3.58 1.13⁄⁄⁄ 2.93
Hong Kong 0.94⁄⁄ 2.02 2.13 0.25⁄⁄⁄ 2.25
India 1.07 1.58 1.40 1.39⁄⁄ 2.02
Indonesia 0.61 0.62 0.31 1.91⁄⁄⁄ 2.57
Korea 1.80⁄⁄ 2.46 3.75 3.74 1.09
Malaysia 0.67 1.47 1.19 0.41 0.55
Mexico 1.40⁄⁄ 2.34 3.76 2.05⁄⁄⁄ 2.84
Philippines 1.07⁄ 1.85 1.99 9.32⁄⁄⁄ 3.39
Russia 2.78⁄⁄⁄ 3.11 5.86 5.53 0.29
South Africa 0.87 1.51 1.30 1.66⁄⁄⁄ 2.82
Taiwan 1.32⁄⁄ 2.12 2.80 0.36⁄⁄⁄ 2.43
Thailand 1.30⁄ 1.67 1.83 3.23 0.80
Table 11
Forecasting results for the BKM skewness measure. Panel A reports the estimation results of the predictive regression:
R itþ1 ¼ ai þ bi SkewUS; BKMt þ itþ1
where R itþ1 represents the monthly market excess returns at time t þ 1, in which i denotes the 24 markets (11 industrialized countries and 13 emerging
markets) given in the first column, and SkewUS; BKMt is the monthly innovations in U.S. equity market skewness defined following Bakshi et al. (2003).
SkewUS; BKMt is standardized to have a mean of 0 and variance of 1. In this panel, we present the regression slope estimate (b
i), Newey and West (1987)
t-statistics (t-stat.), and R2. Panel B presents the out-of-sample results for the 24 markets, including the Campbell and Thompson (2008)R2OS and the
Clark and West (2007) MSFE-adjusted statistics. In each panel, ⁄, ⁄⁄, and ⁄⁄⁄ indicate significance at the 10%, 5%, and 1% levels, respectively.
Panel A: In-sample results Panel B: Out-of-sample results
bi t-stat. R2 (%) R2OS %ð Þ MSFE-adjusted
Australia 0.27 1.37 0.51 0.45⁄⁄ 1.82
Brazil 0.57 0.96 0.31 0.75 1.19
Canada 0.25 1.19 0.34 0.39 0.61
China 0.62⁄⁄ 1.96 0.50 2.02⁄⁄⁄ 2.87
France 0.27 1.17 0.26 0.09 0.58
Germany 0.43⁄ 1.94 0.58 0.42⁄⁄ 1.97
Hong Kong 0.33 1.28 0.26 0.62⁄⁄ 2.00
India 1.29⁄⁄⁄ 3.37 2.04 1.09⁄⁄ 2.06
Indonesia 0.77 1.60 0.50 1.10⁄⁄ 2.28
Italy 0.36 1.58 0.33 0.33⁄ 1.45
Japan 0.61⁄⁄ 2.22 1.40 2.15⁄⁄ 2.01
Korea 1.80⁄⁄ 2.46 3.75 2.99 1.22
Malaysia 0.44 1.15 0.22 3.09 0.46
Mexico 0.25 1.00 0.17 0.73⁄⁄ 1.68
Netherlands 0.47⁄⁄ 2.33 0.68 0.94⁄⁄⁄ 2.85
Philippines 0.60⁄ 1.76 0.63 8.20⁄⁄⁄ 3.92
Russia 0.01 0.02 0.00 1.74 1.46
South Africa 0.76 1.33 1.01 0.69 0.54
Spain 0.36⁄ 1.64 0.24 0.04 0.67
Sweden 0.57⁄ 1.87 0.84 0.05 1.03
Switzerland 0.33 1.62 0.57 0.26 0.43
Taiwan 0.55⁄⁄ 2.32 0.48 2.21⁄⁄ 2.42
Thailand 0.75⁄ 1.65 0.61 3.76⁄⁄ 1.70
U.K. 0.23 1.13 0.30 0.41 1.00
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skewness indicates the downside risk of U.S. equity market and this risk can spill over to other countries, as in the recent
financial crisis in 2008. Thus, we conjecture that U.S skewness is a powerful predictor of international equity markets.
To explore this issue, we first estimate U.S. market skewness from the S&P500 index options from January 1996 to August
2014. Next, we construct the monthly innovations in the option-implied skewness and examine its predictive power for 11
industrialized countries and their EW and VW portfolios. The results show that a decrease in U.S. equity market skewness
significantly predicts high future excess returns of international equity markets. Our finding appears remarkably robust
across different model specifications and the inclusion of a set of control variables. Additional tests show that U.S. skewness
innovations generate superior out-of-sample performance and high economic values in the asset allocation analysis. Our
findings are robust to testing emerging markets and using an alternative skewness measure.
The international version of three-moment CAPM and ICAPM help explain theoretically our empirical results. The three-
moment CAPM implies that the expected market risk premium contains some compensations for conditional market skew-
ness, and the price of the skewness risk is negative. On the other hand, in the context of the ICAPM, the expected market
excess returns contain rewards for the deterioration in the investment opportunity set. The option-implied skewness that
we use measures the downside risk of the U.S. equity market and is thus likely to be related to the international investment
opportunity set due to the leading role of the U.S. in the world economy. We confirm this economic mechanism by showing
that U.S. skewness significantly predicts international market conditions as measured by the variance and skewness of local
equity markets. In addition, we show that U.S. market skewness is significantly related to future economic recessions or mar-
ket sentiment, suggesting an alternative transmission channel.
Acknowledgements
We are grateful to Kees Koedijk (the editor) and an anonymous referee for insightful comments that significantly
improved the paper. We also thank Yuanfang Chu, Dashan Huang, Chenghu Ma, Jun Tu, Jianfeng Yu, Bohui Zhang, Xiaoyan
Zhang, Hao Zhou, Guofu Zhou, and the seminar participants at Central University of Finance and Economics, Singapore
Management University, Xiamen University, and the conference participants at the 2017 EFMA symposium for helpful
comments. We also thank Lipeng Guo and Kunpeng Zhang for excellent research assistance. The authors are listed in the
alphabetical order. This article is supported by the National Natural Science Foundation of China (No. 71872195,
71602198, 71671148 and 71502152), the Social Science Planning Project of Fujian Province (No. FJ2017C082), and the
Program for Innovation Research in Central University of Finance and Economics.
References
Allen, L., Bali, T., Tang, Y., 2012. Does systemic risk in the financial sector predict future economic downturns? Rev. Financ. Stud. 25, 3000–3036.
Amaya, D., Christoffersen, P., Jacobs, K., Vasquez, A., 2015. Does realized skewness predict the cross-section of equity returns? J. Financ. Econ. 118, 135–167.
An, B., Ang, A., Bali, T., Cakici, N., 2014. The joint cross section of stocks and options. J. Finance 69, 2279–2337.
Ang, A., Bekaert, G., 2007. Return predictability: is it there? Rev. Financ. Stud. 20, 651–707.
Ang, A., Hodrick, R., Xing, Y., Zhang, X., 2006. The cross-section of volatility and expected returns. J. Finance 61, 259–299.
Aruoba, B., Diebold, F., Scotti, C., 2009. Real-time measurement of business conditions. J. Bus. Econ. Stat. 27, 417–427.
Bakshi, G., Kapadia, N., Madan, D., 2003. Stock return characteristics, skew laws, and the differential pricing of individual equity options. Rev. Financ. Stud.
16, 101–143.
Bali, T., Hu, J., Murray, S., 2016. Option implied volatility, skewness, and kurtosis and the cross-section of expected stock returns, Working Paper. University
of Georgetown.
Bali, T., Murray, S., 2013. Does risk-neutral skewness predict the cross-section of equity option portfolio returns? J. Financ. Quant. Anal. 48, 1145–1171.
Barbara, R., Inoue, A., 2012. Out-of-sample forecast tests robust to the choice of window size. J. Bus. Econ. Stat. 30, 432–453.
Bekaert, G., Hodrick, R., 1992. Characterizing predictable components in excess returns on equity and foreign exchange markets. J. Finance 47, 467–509.
Bollerslev, T., Marrone, J., Xu, L., Zhou, H., 2014. Stock return predictability and variance risk premia: statistical inference and international evidence. J.
Financ. Quant. Anal. 49, 633–661.
Bollerslev, T., Tauchen, G., Zhou, H., 2009. Expected stock returns and variance risk premia. Rev. Financ. Stud. 22, 4463–4492.
Campbell, J., 1993. Intertemporal asset pricing without consumption data. Am. Econ. Rev. 83, 487–512.
Campbell, J., 1996. Understanding risk and return. J. Polit. Econ. 104, 298–345.
Campbell, J., Thompson, S., 2008. Predicting excess stock returns out of sample: can anything beat the historical average? Rev. Financ. Stud. 21, 1509–1531.
Chang, B., Christoffersen, P., Jacobs, K., 2013. Market skewness risk and the cross section of stock returns. J. Financ. Econ. 107, 46–68.
Chauvet, M., 1998. An economic characterization of business cycle dynamics with factor structure and regime switching. Int. Econ. Rev. 39, 969–996.
Chen, J., Hong, H., Stein, J., 2001. Forecasting crashes: trading volume, past returns, and conditional skewness in stock prices. J. Financ. Econ. 61, 345–381.
Clark, T.E., West, K.D., 2007. Approximately normal tests for equal predictive accuracy in nested models. J. Econometrics 138, 291–311.
Cochrane, J.H., 2008. The dog that did not bark: a defense of return predictability. Rev. Financ. Stud. 21, 1533–1575.
Conrad, J., Dittmar, R., Ghysels, E., 2013. Ex ante skewness and expected stock returns. J. Finance 68, 85–124.
Cooper, M., McConnell, J., Ovtchinnikov, A., 2006. The other January effect. J. Financ. Econ. 82, 315–341.
Dahlquist, M., Haseltoft, H., 2013. International bond risk premia. J. Int. Econ. 90, 19–32.
Ferreira, M.A., Santa-Clara, P., 2011. Forecasting stock market returns: the sum of the parts is more than the whole. J. Financ. Econ. 100, 514–537.
Ferson, W., Harvey, C., 1993. The risk and predictability of international equity returns. Rev. Financ. Stud. 6, 527–566.
Goh, J., Jiang, F., Tu, J., Wang, Y., 2013. Can US economic variables predict the Chinese stock market? Pac.-Basin Finance J. 22, 69–87.
Hansen, P.R., Timmermann, A., 2012. Choice of sample split in out-of-sample forecast evaluation, Working Paper. University of California at San Diego.
Harvey, C., Siddique, A., 2000a. Conditional skewness in asset pricing tests. J. Finance 55, 1611–1631.
Harvey, C., Siddique, A., 2000b. Time-varying conditional skewness and the market risk premium. Res. Bank. Finance 1, 25–58.
Hjalmarsson, E., 2010. Predicting global stock returns. J. Financ. Quant. Anal. 45, 49–80.
Huang, D., Jiang, F., Tu, J., Zhou, G., 2015. Investor sentiment aligned: a powerful predictor of stock returns. Rev. Financ. Stud. 28, 791–837.
Kandel, S., Stambaugh, R., 1996. On the predictability of stock returns: an asset allocation perspective. J. Finance 51, 385–424.
Kraus, A., Litzenberger, R., 1976. Skewness preference and the valuation of risk assets. J. Finance 31, 1085–1100.
Kraus, A., Litzenberger, R., 1983. On the distributional conditions for a consumption oriented three moment CAPM. J. Finance 38, 1381–1391.
226 J. Chen et al. / Journal of International Money and Finance 96 (2019) 210–227
Londono, J., 2015. The variance risk premium around the world, Working Paper, FRB.
Lustig, H., Roussanov, N., Verdelhan, A., 2014. Countercyclical currency risk premia. J. Financ. Econ. 111, 527–553.
Merton, R., 1973. An intertemporal capital asset pricing model. Econometrica 41, 867–887.
Newey, W., West, K., 1987. A simple, positive semidefinite, heteroskedasticity and autocorrelation consistent covariance matrix. Econometrica 55, 703–708.
Paye, B., 2012. Déjà vol: predictive regressions for aggregate stock market volatility using macroeconomic variables. J. Financ. Econ. 106, 527–546.
Rapach, D., Strauss, J., Zhou, G., 2010. Out-of-sample equity premium prediction: combination forecasts and links to the real economy. Rev. Financ. Stud. 23,
821–862.
Rapach, D., Strauss, J., Zhou, G., 2013. International stock return predictability: what is the role of the United States? J. Finance 68, 1633–1662.
Rozeff, S., Kinney, R.J., 1974. Capital market seasonality: the case of stock returns. J. Financ. Econ. 3, 379–402.
Rubinstein, M., 1973. The fundamental theorem of parameter-preference security valuation. J. Financ. Quant. Anal. 8, 61–69.
Sarno, L., Schneider, P., Wagner, C., 2012. Properties of foreign exchange risk premiums. J. Financ. Econ. 105, 279–310.
Thaler, R., 1987. Anomalies: the January effect. J. Econ. Perspect. 1, 197–201.
Welch, I., Goyal, A., 2008. A comprehensive look at the empirical performance of equity premium prediction. Rev. Financ. Stud. 21, 1455–1508.
Xing, Y., Zhang, X., Zhao, R., 2010. What does the individual option volatility smirk tell us about future equity returns? J. Financ. Quant. Anal. 45, 641–662.
J. Chen et al. / Journal of International Money and Finance 96 (2019) 210–227 227
